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(54) Method and system for providing resource access In a mobile enviroment 



(57) The present invention relates to methods and 
systems that facilitate participation of mobile devices in 
accessing resources over a data network, the data net- 
work being wired, wireless orsome combination thereof. 
A host server (420) causes changes made to a mobile 
device menu structure (422) to be displayed on a display 
screen of a personal computer, the image representa- 



tion comprising contents that can be similarly displayed 
on the display screen of the mobile device. The host 
server in conjunction with a menu database (426) gen- 
erates an updated image representation whenever the 
contents are updated. Thus, similar navigation experi- 
ences on both mobile devices and personal computers 
are provided. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to user interfac- 
es for computing devices and, more specifically, to 
methods and systems providing consistent user inter- 
action with a user interface of a wireless portal. 

2. Description of the Related Art 

[0002] The Internet is a rapidly growing communica- 
tion network of interconnected computers and computer 
networks around the world. Together, these millions of 
connected computers form a repository of multimedia 
information that is readily accessible by any of the con- 
nected computers from anywhere at any time. To facili- 
tate the navigation of this repository, a number of Inter- 
net access providers offer portals to the World Wide 
Web for users. 

[0003] In a general sense, a "portal" is a door or en- 
trance, especially a grand or imposing one. In the con- 
text of the present invention, portal is a relatively new 
term for a World Wide Web site that is or proposes to 
be a major starting site for users when they get connect- 
ed to the World Wide Web, or that users tend to visit as 
an anchor site. Such a portal site is typically represented 
as a page that contains links to numerous other sites, 
with the links being organized according to subject mat- 
ter or the type of services offered at those sites. With 
the commercial success of such search engines that 
have transformed into portals such as Yahoo! (www.ya- 
hoo.com) and Excite ( www.excite.com ), it has become 
desirable, both from the point of view of the companies 
operating the portals and the ultimate end-users, to es- 
tablish such Internet portals. 

[0004] In order to provide mobility and portable ac- 
cess to the World Wide Web, interactive two-way com- 
munication mobile devices have been introduced that 
are capable of communicating, via wireless data net- 
works, with the Internet. As an example, see U.S. Patent 
No. 5,809,41 5, which is assigned to the assignee of the 
present invention, and hereby incorporated by refer- 
ence herein. The interactive two-way communication 
mobile devices include two-way pagers, cellular 
phones, palm-sized computing devices and personal 
digital assistant (PDA) devices, and are among the fast- 
est emerging communication devices. Such devices en- 
able users to receive, collect, analyze, review and dis- 
seminate information as they travel or move about. 
[0005] In a similar manner to the portals that have 
been designed to assist desktop computer users to nav- 
igate on the Internet, efforts have been commenced to 
provide portals designed specifically for users of mobile 
devices. For example, wireless or portable portals of- 
fered by AirFlash.com, Inc. (see www.airflash.com) and 



Saraide, Inc. (see www.saraide.com) are designed for 
access by users of mobile devices. 
[0006] However, a user's navigation experience on a 
display screen of a mobile device and through a typical 
5 portal viewed on a computer screen are conventionally 
very different. This is primarily because of the substan- 
tial differences between the user interfaces and menu 
structures of the two types of devices. In many cases, it 
is not at all intuitive how the links and organization of 
those links into menus in one environment are related 
to the presentation of those links and menus in the other 
environment. This can cause the user to be confused 
regarding how they should navigate through the menu 
structure to get to a desired link on one device based 
on their familiarity with the navigation process on the 
other device. Thus, there is therefore a need for tech- 
niques that provide users with a similar navigation ex- 
perience on both mobile devices and computers (e.g., 
desktop computers). 

SUMMARY OF THE INVENTION 

[0007] Broadly speaking, the invention relates to tech- 
niques to facilitate participation of mobile devices in ac- 
cessing resources over a data network. The data net- 
work can be wired, wireless or some combination there- 
of. In one aspect of the invention a mobile navigation 
metaphor is provided to yield similar navigation experi- 
ences on both mobile devices and personal computers. 
In another aspect of the invention, a central content 
server is able to return requested content to requestors 
in a format suitable for their device. 
[0008] The invention can be implemented in numer- 
ous ways including, as a system, apparatus, method 
and computer readable medium. Several embodiments 
of the invention are discussed below. 
[0009] As a method for producing a navigation aid on 
a web page, one embodiment of the invention includes 
the acts of: receiving a request for the web page from a 
requestor; determining device characteristics of a mo- 
bile device used by the requestor; retrieving menu infor- 
mation based on the device characteristics of the mobile 
device used by the requestor; producing the navigation 
aid based on the menu information, the navigation aid 
being in a format suitable for the mobile device; and for- 
warding the web page including the navigation aid to the 
requestor. 

[0010] As a method for producing a navigation aid on 
a web page, another embodiment of the invention in- 
cludes the acts of: receiving a request for the web page 
from a requestor; determining identity of the requestor; 
determining device characteristics of a mobile device 
used by the requestor; retrieving menu information as- 
sociated with the identity of the requestor; producing the 
navigation aid based on the menu information and the 
device characteristics of the mobile device, the naviga- 
tion aid being in a format suitable for the mobile device; 
and forwarding the web page including the navigation 
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aid to the requestor. 
[0011] As a method for providing a mobile navigation 
metaphor in a portal for a mobile device having a display 
screen, one embodiment of the invention includes the 
acts of: providing an image representation resembling 5 
the display screen of the mobile device but being dis- 
played on a display screen of a personal computer, the 
image representation comprising contents that can be 
similarly displayed on the display screen of the mobile 
device; and generating an updated image representa- to 
tion whenever the contents are updated. 
[0012] As a computer readable medium including 
computer program code for producing a navigation aid 
on a web page, one embodiment of the invention in- 
cludes: computer program code for receiving a request is 
for the web page from a requestor; computer program 
code for determining device characteristics of a mobile 
device used by with the requestor; computer program 
code for retrieving menu information based on the de- 
vice characteristics; computerprogram code for produc- 20 
ing the navigation aid based on the menu information, 
the navigation aid being in a format suitable for the mo- 
bile device; and computer program code for forwarding 
the web page including the navigation aid to the reques- 
tor. 25 
[0013] As a computer readable medium including 
computer program code for producing a navigation aid 
on a web page, another embodiment of the invention 
includes: computer program code for receiving a re- 
quest for the web page from a requestor; computer pro- 30 
gram code for determining identity of the requestor; 
computer program code for determining device charac- 
teristics of a mobile device used by the requestor; com- 
puter program code for retrieving menu information as- 
sociated with the identity of the requestor; computer pro- 35 
gram code for producing the navigation aid based on 
the menu information and the device characteristics, the 
navigation aid including a plurality of links to available 
services, and the navigation aid being in a format suit- 
able for the mobile device; and computer program code 40 
for forwarding the web page including the navigation aid 
to the requestor. 

[0014] The advantages of the invention are numer- 
ous. Different embodiments or implementations may 
have one or more of the following advantages. One ad- ^5 
vantage of the invention is that a similar navigation ex- 
perience can be had for users of both mobile devices 
and personal computers. Another advantage of the in- 
vention is that servers can distinguish between request- 
ing device types (e.g., mobile device vs. personal com- so 
puter) so that the returned content is suitable for the re- 
questing device type. 

[001 5] Other aspects and advantages of the invention 
will become apparent from the following detailed de- 
scription, taken in conjunction with the accompanying 55 
drawings, illustrating by way of example the principles 
of the invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] The present invention will be readily under- 
stood by the following detailed description in conjunction 

with the accompanying drawings, wherein like reference 
numerals designate like structural elements, and in 
which: 

Figure 1 A shows an exemplary system configura- 
tion in which the present invention may be prac- 
tised; 

Figure 1 B depicts a mobile device (e.g., a digital cel- 
lular phone) that can be used in the exemplary sys- 
tem configuration of Figure 1 A; 
Figure 2A shows an architecture based on the ex- 
emplary system configuration of Figure 1 A; 
Figure 2B shows a user account associated with a 
mobile device serviced by the exemplary system 
configuration of Figure 1A; 
Figure 3A shows an exemplary portal page accord- 
ing to one embodiment of the invention; 
Figure 3B illustrates a screen display for a mobile 
device according to the mobile navigation metaphor 
of Figure 3A; 

Figure 4A shows a matching table used to synchro- 
nize user interfaces between two different brows- 
ers; 

Figure 4B shows a menu generation system in 
which a single database service is used in creating 
different user interfaces depending on the browser 

type; 

Figure 40 shows a flow diagram in which a request 
is received and parsed to access appropriate data, 
applications, and services in a host server; 
Figure 4D shows a second exemplary portal page 
according to one embodiment of the invention after 
the "stock" link in the mobile navigation metaphor 
with respect to the first exemplary portal page is ac- 
tivated; 

Figure 4E illustrates a screen display for a mobile 
device according to the mobile navigation metaphor 
of FIG. 4D; 

Figure 5A illustrates a block diagram of a mobile de- 
vice according to one embodiment of the present 
invention; 

Figure 5B illustrates a block diagram of a host serv- 
er according to one embodiment of the present in- 
vention; and 

Figure 6 shows a process flowchart for the host 
server of Figure 5B according to one embodiment 
of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0017] In the following description of the present in- 
vention, numerous specific details are set forth in order 
to provide a thorough understanding of the present in- 
vention. However, it should be apparent to those skilled 
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in the art that the present invention may be practiced 
without these specific details. The description and rep- 
resentation herein are the common means used by 
those experienced or skilled in the art to most effectively 
convey the substance of their work to others skilled in 
the art. In some instances, well known methods, proce- 
dures, components, and circuitry have not been de- 
scribed in detail to avoid unnecessarily obscuring as- 
pects of the present invention. 

[0018] The invention relates to techniques to facilitate 
participation of mobile devices in accessing resources 
over a data network. The data network can be wired, 
wireless or some combination thereof. In one aspect of 
the invention a mobile navigation metaphor is provided 
to yield similar navigation experiences on both mobile 
devices and personal computers. In another aspect of 
the invention, a central content server is able to return 
requested content to requestors in a format suitable for 
their device. 

[0019] Referring to the drawings, in which like numer- 
als refer to like parts throughout the several views, Fig- 
ures 1A - 6 are discussed in detail below. Figure 1A il- 
lustrates an exemplary system configuration in which 
the present invention may be practised. Landnet 100 is 
a landline network (wired network) that may be the In- 
ternet, the Intranet or a data network formed from a set 
of private networks. Airnet 102 is a wireless data net- 
work. Coupled to landnet 100 are a personal computer 
(PC) 1 1 0 representing one of the many computers cou- 
pled to landnet 100 and a plurality of network servers 
104 (identified as elements 104-1, 104-2, 104-m in 
the figure). Preferably, personal computer 110 runs a 
HyperText Markup Language (HTML) browser, such as 
Netscape Navigator from Netscape Communications 
Corporation (http://www.netscape.com/). The HTML 
browser accesses information stored in network servers 
104 via landnet 100 using HyperText Transfer Protocol 
(HTTP). The network servers 104 may be workstations 
or desktop computers. The information stored in net- 
work servers 1 04 may be various media or hypermedia 
information and may include video footage, audio clips, 
text, hyperlinks, and various applications. 
[0020] When network servers 1 04 provide information 
for mobile devices, the information may include mobile 
data designed for mobile devices. The mobile data may 
be expressed in a format that is more appropriate for 
transport over a wireless network and for presentation 
(i.e., display) on a screen of the mobile devices. In such 
cases, the mobile data may be communicated over the 
wireless network using a different protocol than that 
used for data transmitted over a wired network (e.g., the 
landnet). For example, the wired network might use HT- 
TP and HTML protocols and the wireless network might 
use HTTP and HDML protocols. 
[0021] Mobile device 1 06 represents one of many mo- 
bile devices serviced by airnet 1 02. Typically mobile de- 
vice 106 is an interactive two-way communication de- 
vice that includes, but is not limited to, a mobile comput- 



ing device, a wireless telephone, a palm-sized comput- 
ing device, a PDA, or an Internet-capable appliance re- 
mote controller. Mobile device 106 is capable of com- 
municating wirelessly with antenna 108 via airnet 102. 
5 [0022] For simplicity, antenna 108 also represents a 
wireless carrier infrastructure that generally comprises 
a base station and an operations and maintenance cent- 
er. The base station controls radio ortelecommunication 
links with mobile device 106. The operations and main- 
tenance center comprises a mobile switching center 
performing the switching of calls between the mobile de- 
vices and other fixed or mobile network users. The op- 
erations and maintenance center manages mobile ac- 
count services, such as authentication, and oversees 
the proper operation and setup of the wireless network. 
Each of the hardware components and processes in 
carrier infrastructure 108 are known to those skilled in 
the art and are not described herein to avoid unneces- 
sarily obscuring aspects of the present invention. 
[0023] Between landnet 1 00 and airnet 1 02 there is a 
server device 114 functioning as a bridge between the 
two networks 100 and 102. Server 114, also referred to 
as a link server, proxy server, wireless data server or 
network gateway server, may be a workstation or a per- 
sonal computer. Link server 114 couples airnet 102 to 
landnet 1 00 to facilitate the communication between the 
two networks. It should be noted that server 1 1 4 may be 
of the same type as one of servers 104, except that it 
implements an embodiment of the present invention. In 
other words, any one of servers 1 04 may function as a 
proxy server. 

[0024] To facilitate the description of the present in- 
vention. Figure IB depicts a cellular phone 150 that can 
be used as one of the mobile devices 1 06 in the exem- 
plary system configuration of Figure 1A. Cellular phone 
150 includes a small screen 152 and an extended phone 
keypad 154. Screen 152 is typically a LCD display. Ex- 
tended phone keypad 154 comprises, preferably, a reg- 
ular phone keypad 155, a pair of generic keys 158 and 
160 and positioning key 156. Generic keys 158 and 160 
are used to activate soft keys displayed in screen 152, 
and positioning key 1 56 is used to reposition an element 
indicator or a cursor to activate a desired function (e.g., 
activate one of the hyperlinks displayed in screen 152). 
It should be understood that generic keys 158 and 160 
and positioning key 156 are not necessary in practising 
the present invention and can be replaced by a set of 
designated keys in regular phone keypad 155. Generic 
keys 1 58 and 1 60 provide aconvenient means for a user 
to interact efficiently with the phone 150. Further, it 
should be understood that having a regular phone key- 
pad is not a requirement to practice the present inven- 
tion. Some of the mobile devices which may be used 
with the present invention may have few or no physical 
keys at all, such as those palm-size computing devices 
that use soft keys or icons as an input means for users 
to interact with the devices. In the following, unless oth- 
erwise specifically described, keys or buttons are gen- 
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erally referred to as either the physical keys or soft keys. 
[0025] It is generally understood that a computer 
equipped with an HTML browser using HTTP can ac- 
cess hypernnedia information in a server (e.g., server 
104). However, HTTP requires considerable computing 
power and network bandwidth resources. For example, 
a request from the computer to establish a communica- 
tion session with a network server may require an ex- 
change of a number of data packets. In addition to , the 
resources required to implement HTTP, significant re- 
sources must be supported in the computer to request, 
format, process and display information. This is not a 
significant disadvantage in many situations because the 
computer, including personal computers and worksta- 
tions coupled to a network operating HTTP, generally 
has sufficientcomputing power, memory and display ca- 
pabilities. 

[0026] The computing resources available in cellular 
phone 1 50 of Figure 1 B or mobile devices 1 06 of Figure 
1 A are typically much less than what is found in a per- 
sonal computer. To enable such a mobile device to com- 
municate efficiently with a data network, a micro-brows- 
er requiring less memory and configured to execute in 
a portable device may be used. An example of a micro- 
browser well-suited to operation in a mobile communi- 
cation device is one designed and manufactured by 
Phone.com, Inc., Redwood City, California, the assign- 
ee of the present invention. The micro-browser works 
efficiently when used to display a markup language file 
specifically designed for use with the portable device. 
Examples of such markup languages include HDML and 
WML. 

[0027] Referring now to Figure 2A, there is depicted 
a system architecture based on the exemplary system 
configuration of Figure 1 A. As described above, the air- 
net 1 02 communicates simultaneously with a plurality of 
mobile devices 122 (shown as devices 122-1 , 122-2, 
122-n in the figure). A PC 110 represents one of the 
computers that use the HTML browser running on HTTP 
to access other computers/servers 132 or 134 to fetch 
information on line or simply copy files therefrom. When 
employing the present invention, PC 110 can be used 
to pre-enter or organize the frequent transactions de- 
sired by a user of a mobile device through use of a larger 
user interface and easier user input. 
[0028] It is generally understood that a database or 
an allocation of memory, as referenced by 130 in Figure 
2A, hosts a plurality of user accounts, each designated 
to an authorized capacity in which managed or person- 
alized information is kept. The information stored in the 
user accounts can be used to provide a mobile naviga- 
tion metaphor in a portal associated with mobile devices 
and PCs. Database 1 30 can be an independent storage 
location or physically a part of host server 128. To ac- 
cess the personalized information through a portal from 
a computer on landnet 1 04 or through a mobile device, 
the user needs firstto be authenticated to enable access 
to a respective user account in the host server 128 or 



database 130. This is typically accomplished through 
use of a username/password pair or an assigned ticket 
(code). 

[0029] Due to the reduced size, weight and cost of 

5 mobile devices as compared to desktop computers, 
most of the mobile devices also have very limited com- 
puting resources compared to such computers. Moreo- 
ver, the graphics capabilities of the display screens of 
the mobile devices are also limited. Some of the mobile 

10 devices, such as a wireless telephone, have a keypad 
having far fewer keys or buttons than a PC keyboard 
has, which makes data entry labourious. For example, 
a user requesting information on Stanford University us- 
ing Infoseek™ as the search engine, would have to input 

15 the following string: 

http://www.infoseek.com followed by "Stanford 
University" 

The string listed above includes over 40 characters. A 
user inputting a string of this type using a PC keyboard 

20 and browser (e.g., Netscape Navigator or Microsoft Ex- 
plorer) would have no problem. However, the same user 
operating a keypad of a wireless device to input the 
string would be severely limited in terms of the speed of 
data entry due to the small number of available keys and 

25 the close spacing between them. 

[0030] Some transactions frequently desired by a us- 
er of such mobile devices maybe predetermined orpre- 
entered in a corresponding user account maintained in 
a host server 128 or link server 114, so that the user 

30 need only select desired transactions followed by a few 
letters. For example, if there is a list of stock symbols of 
interest in a user account that is associated with the us- 
er's mobile phone, a user of the mobile phone will not 
have to key in the symbols every time he desires to look 

35 up the current trading price of those stocks. Instead, the 
list of stock symbols can be previously entered and as- 
sociated with the user account. When the phone user 
accesses an application program providing stock price 
information, the list of stock symbols and their corre- 

40 spending prices can be automatically retrieved. 

[0031] Figure 2B shows a user account associated 
with mobile device 106 according to one embodiment. 
Typically, each mobile device serviced by a carrier (re- 
sponsible for host server 1 28) and is assigned a device 

45 ID 140 which can be a phone number of the device or 
a combination of an IP address and a port number, for 
example: 

204.163.165.132:01905 where 204.163.165.132 is the 
IP address and 01905 is the port number. The device 

50 ID 140 is further associated with a subscriber number 
(sub #) 142 authorized by the carrier in link server 114 
as part of the procedures to activate the phone 1 06. The 
sub # may take the form, for example, of 
861234567-10900_pn.mobile.att.net by AT&T Wireless 

55 Service and is a unique identification to device 106. 
Each of the mobile devices 122 has a unique device ID 
that corresponds to a user account in a server (e.g., link 
server 114 or host server 128). It may be appreciated 
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by those skilled in the art that the link server 114 does 
not have to be a separate server and can be a part of 
host server 128. 

[0032] More generally, the user account associated 

with the mobile device 106 can be determined by user 
identity. The above-deschbed use of subscriber num- 
bers is one approach to determining the user identifica- 
tions and thus the user accounts. Other approaches 
can, for example, use user name/password authentica- 
tion, a portal-specific security model using cookies (e. 
g., HTTP cookies), or Secure Sockets Layer (SSL) cli- 
ent-side certificates. 

[0033] According to one embodiment of the present 
invention, a corresponding account 1 44 in database 1 30 
is indexed by an account structure 143 comprising the 
sub# 142, user information 146, code information 148, 
and feature information 150. The sub # 142 is received 
from link server 1 1 4 as an index to the account structure 
143. User information 146 comprises the account con- 
figuration and other account related information. Code 
information 148 includes credential information to con- 
trol entry to account 144 in the database 130. From the 
data network perspective, any computer can log on 
through HTTP to an account entry 152 identified by an 
address identifier (which may take the form of a univer- 
sal resource identifier (URI) or universal resource loca- 
tor (URL), for example, www.xyz.com). 
[0034] As shown in the figure, the PC 1 1 0 may attempt 
to establish access to account entry 152. However, to 
access the account 1 44 in the database 130 associated 
with the PC 110 (namely, the user's account), the PC 
110 can provide a code or password to the host server 
128, which then can perfonn a verification of that code 
or password based on information contained in account 
structure 143. If the supplied confidential code or pass- 
word matches that in account structure 143, then the 
access requested by the PC 110 is allowed, otherwise, 
the entry to the account 144 may be denied. 
[0035] Upon completion of the authentication proc- 
ess, the user of PC 1 1 0 is typically presented with a por- 
tal page that comprises a plurality of hyperlinks to de- 
sired or frequently visited sites, along with other person- 
alized information. The hyperlinks may be organized ac- 
cording to categories based on subject matter, type of 
service offered, or another criterion established by the 
user. The personalized information may take the form 
of contact or informative information or a user specified 
hierarchy of links to desired data. 
[0036] In accordance with one embodiment of the 
present invention, Figure 3A shows a portal page 300 
that comprises a mobile navigation metaphor 302. In 
this embodiment, the mobile navigation metaphor 302 
is an image representation of a display screen of a mo- 
bile device. The portal page 300 also includes frequently 
visited hyperlinks, graphics, texts and other personal- 
ized information. The portal page 300 is displayed on 
the display screen of the PC. 

[0037] It should be noted that although the mobile 



navigation metaphor 302 is shown in Figure 3A as a rep- 
lication of a mobile device navigation screen, it is not 
required to be an identical or near identical replication. 
Instead, the mobile navigation metaphor 302 should 

5 provide a sufficiently similar impression to a user of the 
mobile device. In other words, the image representation 
associated with the mobile navigation metaphor302 re- 
flects enough of the details of what is depicted on the 
display screen of the mobile device so that a user is pro- 

10 vided with a similar navigation experience regardless of 
whether using the PC or the mobile device. Thus, de- 
pending on the actual implementation, the contents dis- 
played in the mobile navigation metaphor 302 may or 
may not be identical but, in any case, substantially close 

15 to what is displayed on the display screen of the mobile 
device. 

[0038] Hence, the mobile navigation metaphor for a 
wireless portal allows a user to obtain a similar naviga- 
tion experience on a PC as on a mobile device. The sim- 

20 iiarity of the navigation experience will enable a user to 
better understand the menu structure of both the PC and 
mobile device interfaces, and to more efficiently navi- 
gate to a desired source of information by reinforcing 
the navigation experience using two different devices. 

25 in other words, a userwill experience a navigation proc- 
ess on one device that reinforces that learned or expe- 
rienced on the other device. 

[0039] With respect to the mobile device interfaces, 
when mobile device 106 accesses the wireless portal, 

30 it will be prompted for authentication code information. 
In one implementation, device ID 140andthesub# 142 
may be used as the authentication code that will allow 
mobile device 106 to pass through account entry 124. 
In other implementations, authentication or user identi- 

35 fication can be achieved using user name/password, 
cookies or certificates. Once the user of mobile device 
1 06 is authenticated, the user is presented with a screen 
display that resembles the mobile navigation metaphor 
302 illustrated in Figure 3A. As used herein, a display 

40 screen is the physical display apparatus in a device, 
such as a Liquid Crystal Display (LCD) screen. Ascreen 
display is the image presented on the display screen. 
[0040] Figure 3B illustrates a representative screen 
display 322 of the mobile device. Note that the screen 

45 display 322 was represented by the mobile navigation 
metaphor 302 of Figure 3A. Display screen 320 is typi- 
cally a LCD with limited display area. Note that the entire 
menu structure established by a user may exceed the 
display capabilities of the screen of the mobile device. 

50 In such cases, screen display 322 can be scrolled up or 
down by use of a scrolling key. Screen display 322 or 
display screen 320 also includes an "OK" button 324 
and a "Menu" button 326. 

[0041] Screen display 322 is a menu structure com- 
55 prising a list of hyperiinks. In the example shown in Fig- 
ure 3B, the list includes nine (9) items, each item is a 
descriptive hyperiink representing a category of content, 
Due to the limited size of the display screen 320, only 
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the first five (5) items of tine list initially appear on the 
screen display 322. However, a remaining portion 328 
of the list includes four (4) items which can subsequently 
appear on the screen display 322 following scrolling ac- 
tions. If a user clicks or activates one of the hyperlinks, 
the user will be taken to the same or nearly the same 
content (e.g., page) or application he/she would be able 
to access using the same category in the mobile navi- 
gation metaphor present on the screen display of the 
desktop computer. The content or application may vary 
to make it appropriate for the device (e.g., mobile device 
or desktop computer). In one embodiment, a shared da- 
tabase service can be used to create a different user 
interface for the mobile or desktop device depending on 
the device type and characteristics of the software in the 
device responsible for producing the interface displays 
(e.g., the browser type in each device). 
[0042] Typically, an application, service or set of data 
designed for presentation and use on a mobile device 
may not have the same structure or even features as a 
corresponding one designed for use by or presentation 
on a PC. This may be expressed by saying that each 
application, service, etc. has a "dual" nature. By this 
term is meant that each such application or service de- 
signed for use by a mobile device has a corresponding 
application or service designed for use on a PC, and 
that the two corresponding applications and services 
may not be identical in form or implementation. This is 
because there are situations in which certain features 
or functions of an application or service may be useful 
and supportable on one type of device, but not on the 
other. Furthermore, even if the same feature or function 
is implemented on both types of devices, the manner in 
which the feature or function is executed, or the manner 
in which the result of the feature orfunction is displayed, 
may differ between the two types of devices. 
[0043] This situation of "dual" applications and serv- 
ices means that it is important that when a menu item is 
activated on the mobile device, the proper application 
or service for that class of device (e.g., mobile device) 
is accessed. Similarly, for the desktop computer or PC, 
it is important that when a menu item is activated the 
corresponding application or service for that class of de- 
vice (e.g., PC) is accessed. Therefore, it is important 
that when a menu item on the inventive mobile naviga- 
tion metaphor is accessed from the PC, the PC appro- 
priate application or service is accessed. 
[0044] According to one embodiment, the PC side ex- 
ecutes an HTML browser while the mobile device exe- 
cutes a WML or HDML browser. The mobile navigation 
metaphor can also include personalized information in- 
cluding hyperlinks to frequently visited applications and 
displays. Also, whenever the menu structure of the mo- 
bile device is changed, the mobile navigation metaphor 
can be updated so that it is continues to be representa- 
tive of the menu structure of the mobile device. 
[0045] To ensure that both the PC and the mobile de- 
vice access the appropriate application or service, a 



URL mapping function can be performed. Note that the 
mobile navigation metaphor can display a menu struc- 
ture having links to the mobile device appropriate appli- 
cations or services or to the PC appropriate applications 

5 or services. In the case that the metaphor hyperlinks are 
for the mobile device side applications or displays, when 
one of the hyperlinks in the mobile navigation metaphor 
is activated, a request including a URL is generated to 
cause the host server to look up a URL corresponding 

10 to the same hyperlink for the PC. This is accomplished 
by the URL mapping function. 

[0046] Referring to Figure 4A, there is shown a URL 

matching table 400 suitable for synchronizing user in- 
terfaces between the two browsers or devices by impio- 
us menting a mapping function. A portal is hosted in a serv- 
er identified by an address such as my.phone.com . Ac- 
cording to one embodiment, the mobile navigation met- 
aphor on the portal page accessible by a PC includes a 
list of applications 402, with each identified by an ad- 

20 dress identifier that serves as a hyperlink. In the URL 
matching table 400, each of the address identifiers for 
the HTML browser 404 corresponds to an address iden- 
tifier for HDML or WML browser 406. Thus, if the hyper- 
links in the mobile navigation metaphor for the applica- 

25 tions 402 correspond to those appropriate for the mobile 
device then, when such a hyperlink is activated at the 
PC device, the corresponding hyperlink for the PC de- 
vice browser (e.g., HTML browser 404) would instead 
be selected from the table and activated. Similarly, if the 

30 hyperlink is a more general reference to a particular ap- 
plication 402, then the appropriate HTML browser link 
or WML browser link would be selected from the table 
depending on the type of browser in use. The URL 
matching table 400 includes examples forthree different 

35 applications 402. For a home page application, the 
mapped URL can be the same. The mapped URL di- 
rects the user to the home page of a wireless portal re- 
gardless of browser type. For a mail application, the 
mapped URL can be directed to different servers (i.e., 

40 mail servers) that provide the same content (e.g., same 
email contents). In this case, the applications being 
mapped to are for mail services but different servers are 
used because of the different implementations used by 
the different devices. For a stock application, the 

45 mapped URL can be directed to a common server but 
an indication (e.g., "HTML" or "WML") can be provided 
to inform the server of the browser type so that the con- 
tent returned to requesting devices is suitable for display 
on the requesting devices. 

50 [0047] Figure 4B shows a host server 420 for use in 
creating different user interfaces depending on the type 
of browser and/or device according to one embodiment 
of the invention. The host server 420 can be used to 
cause changes made to a mobile device menu structure 

55 422 to be displayed on the PC in the form of a mobile 
navigation metaphor 424. The host server 420 may also 
be used to cause changes made to the PC menu struc- 
ture to be displayed on the mobile device menu structure 
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422 and on the mobile navigation metaphor 424 (this 
function may occur automatically or by execution of a 
"metaphor update" function). 

[0048] For example, a user may edit a list of choices 

on the mobile device using a WML browser. Upon an 
activation of a "SEND" key, the edited list is sent to the 
host server 420 that operates a menu generation proc- 
ess in conjunction with device information stored in a 
menu database 426. The menu generation process pro- 
duces an appropriate menu for the requesting device 
based on the device information. The device information 
can, for example, include one or more of: device char- 
acteristics, rendering context for the menu, user identity 
and/or browser type utilized by the requesting device. 
[0049] The generation of the menu (list) forthe mobile 
navigation metaphor allows the user to access the PC 
side applications from a menu structure defined on a 
mobile device. For example, a user updates a menu on 
the mobile device and the updated menu in WML is sent 
to the host server 420. Here the updated menu is con- 
verted to a new menu in HTML that can be displayed in 
the mobile navigation metaphor on the PC device. The 
HTML compatible links accessible by the HTML menu 
of the mobile navigation metaphor permit a mobile de- 
vice user to navigate to the PC side appropriate appli- 
cations or services via the mobile navigation metaphor 
on the PC device using the menu structure of the mobile 
device. Conversely, when a user updates a menu in the 
mobile navigation metaphor, the host server 420 up- 
dates the menu for the mobile device. Furthermore, 
when a user alters the menu structure (e.g., by adding 
or deleting bookmarks, etc.) on the PC side, the mobile 
navigation metaphor is also updated to reflect those 
changes. 

[0050] Regarding the U RL mapping, there are several 
situations in which the corresponding URLs may be 
looked up in a different manner. As far as a mobile portal 
is concerned, both a PC and a mobile device can access 
the same menu database 426. Figure 4C shows that a 
request is received 440 in the host server 424. The re- 
quest can be sent to the host server 424 from either the 
PC side or the mobile device. Since the request can 
comprise indication information about the browser being 
executed, the host server 424 can recognize 442 which 
type of device is making the request. Based on the type 
of device, the host server 424 determines where to find 
an appropriate page to be returned to the requesting de- 
vice. This may be referred to as a dynamic mapping of 
the URLs. More particularly, when the request is from a 
PC device, the host server 424 locates 444 the HTML 
page and then sends 446 a response (including the 
HTML page) to the PC device. Alternatively, when the 
request is from a mobile device, the host server 424 lo- 
cates 448 the WML page and then sends 450 a re- 
sponse (including the WML page) to the mobile device. 
[0051] In anothersituation, the menu generation serv- 
er host server keeps two separate files having the same 
contents, each for one type of browser. The exact ac- 



cess to the right file is dependent on a flag in the request 
as an example shown in Figure 4A. A request from the 
mobile device, if executing a WML browser, comprises 
a flag "wml" so that the menu generation server can be 
5 advised of which file shall be fetched. 

[0052] In still another situation, the URL mapping oc- 
curs in a one-to-one fashion. According to one embod- 
iment shown in Figure 4A, an application (e.g., email ap- 
plication) is kept at two different locations, one for the 
PC and one forthe mobile device. With the mapping, an 
email sent from either the PC or the mobile device will 
be recognized as from the same account or source. 
[0053] Figure 4D shows a second portal page 452 af- 
ter a "stock" link 454 in the mobile navigation metaphor 
456 is activated (i.e., selected). Namely, the second por- 
tal page 452 follows from the first portal page 300 of 
Figure 3A after the "stock" link in the mobile navigation 
metaphor 302 is activated. The second portal page 452 
shows that a list of stock symbols is in a personalized 
portfolio area 458 and pertinent information (e.g., 
shares, price, change, value, low, high, 52wk range) for 
the symbols is also displayed. The file associated with 
the second portal page 452 is an HTML file which de- 
scribes the second portal page 452 to be displayed on 
the display screen for the PC device. However, given 
the normally smaller display screen of mobile devices, 
all the information of the second portal page 452 nor- 
mally is not able to be concurrently displayed on the dis- 
play screen of the mobile device. When the user acti- 
vates a link on the mobile device, the corresponding re- 
quest will cause the host server to provide the same con- 
tent but typically less content (due to its smaller display 
screen) and in a slightly different format for the PC de- 
vice. 

[0054] Figure 4E shows corresponding display con- 
tent 460 displayed on display screen 462 of a mobile 
device. The corresponding display content 460 repre- 
sents information about one of the stocks (namely, AOL) 
within the personalized portfolio 458 of the second portal 
page 452. The display content 460 is, for example, pro- 
duced by a WML file that may be either dynamically gen- 
erated from the content or a counterpart WML version 
of the HTML file. Since the corresponding display con- 
tent 460 exceeds the display screen 462, only a portion 
of the corresponding display content 460 is initially dis- 
played on the display screen 462. 
[0055] As described above, one of the important fea- 
tures in the present invention is to allow efficient access 
to the same personalized information hosted in a data- 
base from two different devices running two different 
browsers and communicating over two different net- 
works. Further, with the provided mobile navigation met- 
aphor, the navigation experience through the personal- 
ized information from the two different devices becomes 
similar enough to reinforce the particular navigation ex- 
perience. 

[0056] Figures 5A and 5B show, respectively, a dia- 
gram of a mobile device and a host server according to 
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one embodiment of the present invention. A client mod- 
ule in the mobile device includes a micro-browser that 
works efficiently with applications, files and data de- 
signed for the mobile device. A server module is a com- 
plied and link version of an embodiment of the present 
invention and comprises an account manager manag- 
ing, though an account interface, accounts of users that 
maintain a portal in the server. The server module fur- 
ther comprises a control engine that interacts with a da- 
tabase and performs URL mapping to ensure dual ap- 
plications, services and data are available. 
[0057] Figure 6 shows a process flowchart for a host 
server according to one embodiment of the present in- 
vention. At 602, the host server that hosts a portal awaits 
a request from a mobile device. When the request is re- 
ceived and authenticated, the request is parsed to de- 
termine the user identity at 604. Based on the user iden- 
tity, the process retrieves device characteristics (e.g. 
browser type, screen type or size) and other information 
pertinent to the creation of a response at 606. A render- 
ing context must be determined at 608 in order to decide 
what display (menu) to generate and what markup lan- 
guage to use. In particular, the choice of menu (e.g., root 
menu) is determined. This is typically determined from 
data passed in the request (for example, an integercon- 
text identifier may be provided in the request). Based on 
the user identity, rendering context, markup language 
choice and menu records, a menu is generated at 61 0. 
One of the key features here is the selection of the right 
URL (e.g., embed HDML URLs in HDML markup) and 
the layout / navigation appropriate for a given device. At 
612, a corresponding response is sent. 
[0058] Although the process flowchart of Figure 6 per- 
tains to a response to a request from a mobile device, 
similar processing can be used to process a request 
from a personal computer. More particularly, when the 
personal computer displays the mobile device meta- 
phor, when a request for content is made by a selection 
with respect to the mobile device metaphor (e.g., a link 
within the mobile device metaphor), the response re- 
turned to the personal computer can be the requested 
content in a format suitable for the personal computer 
The response returned can optionally also include the 
mobile device metaphor which has been updated in ac- 
cordance with the selection. 

[0059] While the forgoing and attached are illustrative 

of various aspects/embodiments of the present inven- 
tion, the disclosure of specific sequence/steps and the 
inclusion of specifics with regard to broader methods 
and systems are not intended to limit the scope of the 
invention which finds itself in the various permutations 
of the features disclosed and described herein as con- 
veyed to one of skill in the art. 
[0060] The invention can also be embodied as com- 
puter readable code on a computer readable medium. 
The computer readable medium is any data storage de- 
vice that can store data which can be thereafter be read 
by a computer system. Examples of the computer read- 



able medium include read-only memory, random-ac- 
cess memory, CD-ROMs, magnetic tape, optical data 
storage devices. The computer readable medium can 
also be distributed over a network coupled computer 

5 systems so that the computer readable code is stored 
and executed in a distributed fashion. 
[0061] The many features and advantages of the 
present invention are apparent from the written descrip- 
tion and, thus, it is intended by the appended claims to 

10 coverall such features and advantages of the invention. 
Further, since numerous modifications and changes will 
readily occur to those skilled in the art, it is not desired 
to limit the invention to the exact construction and oper- 
ation as illustrated and described. Hence, all suitable 

15 modifications and equivalents may be resorted to as fall- 
ing within the scope of the invention. 



Claims 

20 

1. A method for producing a navigation aid on a web 
page, said method comprising:- 

(a) receiving a request for the web page from a 
25 requestor; 

(b) determining device characteristics of a mo- 
bile device used by the requestor; 

(c) retrieving menu information based on the 
device characteristics of the mobile device 

30 used by the requestor; 

(d) producing the navigation aid based on the 
menu information, the navigation aid being in a 
format suitable for the mobile device; and 

(e) forwarding the web page including the nav- 
35 igation aid to the requestor. 

2. A method as recited in claim 1 wherein the request 
is issued by a personal computer operating a 
browser; 

40 

wherein the device characteristics include an 
indication of device types; and 
wherein the personal computer and the mobile 
device are different device types. 

45 

3. A method as recited in claim 1 wherein the request 

is issued by a personal computer having a display 
screen substantially larger than a display screen of 
the mobile device. 

50 

4. A method as recited in claim 3 wherein said method 
further comprises:- 

(f) displaying the web page including the nav- 
igation aid on the display screen of the personal 
55 computer. 

5. A method as recited in claim 2, wherein the naviga- 
tion aid comprises a list of hyperlinks. 
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6. A method as recited in claim 5 wherein the selection 
of one of the hyperlinks causes an action with re- 
spect to the personal computer that resembles an 
action initiated with respect to the mobile device 

when a corresponding item is selected with respect 5 
to a list on the display screen of the mobile device. 

7. A method as recited in any preceding claim wherein 
said retrieving step (c) comprises:- 

10 

(c1) determining a rendering context for the 
menu information; and 

(c2) retrieving the menu information based on 
the device characteristics and the rendering 
context. 15 

8. A method for producing a navigation aid on a web 
page, said method comprising:- 

(a) receiving a request for the web page from a 20 14. 
requestor; 

(b) determining identity of the requestor; 

(c) determining device characteristics of a mo- 
bile device used by the requestor; 

(d) retrieving menu information associated with 25 
the identity of the requestor; 

(e) producing the navigation aid based on the 
menu information and the device characteris- 
tics of the mobile device, the navigation aid be- 
ing in a format suitable for the mobile device; 30 
and 

(f) forwarding the web page including the nav- 
igation aid to the requestor. 

9. A method as recited in claim 8 wherein the naviga- 35 
tion aid is a navigation bar. 

10. A method for providing a mobile navigation meta- 
phor in a portal for a mobile device having a display 
screen, said method comprising:- 40 

providing an image representation resembling 
the display screen of the mobile device but be- 
ing displayed on a display screen of a personal 
computer, the image representation comprising 45 
contents that can be similarly displayed on the 
display screen of the mobile device; and 
generating an updated image representation 
whenever the contents are updated. 

50 

11. A method as recited in claim 10 wherein the con- 
tents can be updated through the mobile device or 
the personal computer. 

12. A method as recited in claim 10 ro 11 wherein the 55 
mobile device is a mobile telephone. 

13. A computer readable medium including computer 



program code for producing a navigation aid on a 
web page, said computer readable medium com- 
prising:- 

computer program code for receiving a request 
for the web page from a requestor; 
computer program code for determining device 
characteristics of a mobile device used by with 
the requestor; 

computer program code for retrieving menu in- 
formation based on the device characteristics; 
computer program code for producing the nav- 
igation aid based on the menu information, the 
navigation aid being in a format suitable for the 
mobile device; and 

computer program code for forwarding the web 
page including the navigation aid to the reques- 
tor. 

A computer readable medium including computer 
program code for producing a navigation aid on a 
web page, said computer readable medium com- 
prising:- 

computer program code for receiving a request 

for the web page from a requestor; 
computer program code for determining identi- 
ty of the requestor; 

computer program code for determining device 
characteristics of a mobile device used by the 

requestor; 

computer program code for retrieving menu in- 
formation associated with the identity of the re- 
questor; 

computer program code for producing the nav- 
igation aid based on the menu information and 
the device characteristics, the navigation aid in- 
cluding a plurality of links to available services, 
and the navigation aid being in a format suitable 
for the mobile device; and 
computer program code for forwarding the web 
page including the navigation aid to the reques- 
tor. 
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